Abstract. It has been suggested that males of passerine bird species sing most actively during the fertile period of their mates partly as a paternity guard strategy and partly to maximize their own extra-pair copulation success. This investigation considers whether song is used as a paternity guard strategy in the chiffchaff, Phylloscopus collybita. The study was carried out in south-eastern England (Wytham Woods, Oxford) during 1993 and 1994. Song rate was calculated as the proportion of a 5-min period a bird spent singing, sampled either at dawn or at noon. Male chiffchaffs did not sing more during the fertile period of their females contradicting the paternity guard hypothesis. During the fertile period, song rate decreased when the female was present, suggesting that males sing to contact their mates.
Abstract. It has been suggested that males of passerine bird species sing most actively during the fertile period of their mates partly as a paternity guard strategy and partly to maximize their own extra-pair copulation success. This investigation considers whether song is used as a paternity guard strategy in the chiffchaff, Phylloscopus collybita. The study was carried out in south-eastern England (Wytham Woods, Oxford) during 1993 and 1994. Song rate was calculated as the proportion of a 5-min period a bird spent singing, sampled either at dawn or at noon. Male chiffchaffs did not sing more during the fertile period of their females contradicting the paternity guard hypothesis. During the fertile period, song rate decreased when the female was present, suggesting that males sing to contact their mates. It is suggested that after the fertile period song is used to proclaim an established territory to the neighbours. This might also allow the male to re-mate quickly following nest predation or following female desertion or predation, while minimizing expensive territorial fights.
The Association for the Study of Animal Behaviour
Much work has been done to try to understand the function of song in territorial passerine birds, and two main hypotheses have emerged: (1) song is used for territorial defence, and (2) song is a sexually selected trait for attracting females as mates (reviews in Searcy & Andersson 1986; McGregor 1991) . In many cases such functions are assumed to be complementary. For instance, the male great tit, Parus major, sings in order (1) to deter conspecific males and thereby allow territory maintenance (Krebs 1977), (2) to attract a mate (Krebs et al. 1981) , and (3) to ensure contact between mates (Mace 1986; Björklund et al. 1989) . In other species, song is apparently used only to obtain a mate (e.g. reed and sedge warblers, Acrocephalus scirpaceus and A. schoenobaenus: Catchpole 1973; wood warbler, Phylloscopus sibilatrix: Temrin 1986; scarlet rosefinch, Carpodacus erythrinus: Björklund 1990).
Evidence for the role of song in mate attraction comes from several studies, and such a role is widely recognized among field biologists (review in Searcy & Andersson 1986). However, it is well known that an individual bird who has acquired a mate continues to sing throughout the breeding season, suggesting that song may have further functions (e.g. Greig-Smith 1982; Mace 1987; Møller 1988) . Recently, Møller (1991) noted that although the song of a large majority of those passerine bird species so far studied serves specifically to attract a mate, it also functions, in more general terms, to maximize reproductive success. Thus, Møller holds, males sing most actively during the fertile period of their mates partly as a paternity guard strategy and partly to maximize their own extra-pair copulation success. However, in doing so, a male also announces the fertility status of his female, thus attracting neighbouring competitors, that is, other males can use the paternityguard behaviour as an indicator of female fertility and so attempt extra-pair copulation with that female at that time. Møller's suggestion is that males would be announcing their high quality, and these high-status males would receive fewer territorial intrusions because the neighbours would recognize them as good defenders of their mates. Consequently, neighbouring males would seek relatively undefended females for extra-pair copulation attempts. The announcement of high quality hypothesis (hereafter 'male announcement hypothesis') assumes that the relative cost of announcement is higher
